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INDIAN TEA 


I. Introduction 


Data on the chemical composition of South Indian Black Tea were 
presented in our earlier publication (Scientific Pubtication Series No. 2, Tea 
Board). This report contains data on North Indian Black Tea, Green Tea 
and Stalky Tea. Consolidated summary data on the composition of Indian 
Black Tea have been presented and suggestion made with regard to suitable 
specifications for Indian Black Tea. Indications on the variation in the com- 
position of Tea due to grade and season of manufacture are made and further 
systematic work in this direction seems to be necessary. 


Il. Literature Review 


Since the publication of the previous report, data collected on chemi- 
cal composition of Black Tea at the Central Food Laboratory, Calcutta, 
where work along similar lines was in progress simultaneously, have been 
published (Sen Gupta, P. N., Roy, A. R., Mathew, T. V., Mallik, A. K. 
and Sundararajan, A. R., Jour. & Proc. Institute of Chemists (India), 1958, 
30, 142). 


Ill. Materials and Methods ~\ 
(1) Black Tea 


Black Tea samples were collected from 32 Estates located in regions 
namely (1) Assam, (2) Cachar, (3) Dooars, (4) Terai, (5) Darjeeling, (Appen- 
dix I). Samples were obtained from Tea manufactured during April-May, 
August, and November-December 1956-57. Samples drawn from the 
following grades (1) Large Pekoe, (2) Small Pekoe, (3) Broken Orange Pekoe, 
(4) Fannings, (5) Dust I, (6) Dust II, and (7) Broken Grades were obtained. 
Along with samples, data on the temperature, rainfall as well as the type 
of manufacture were also received from the Estates (Appendices I & Il). 


(2) Green Tea 


Forty-eight samples of Green Tea were r 
Dooars, Tripura and Jalpaiguri. 
Hyson, Yellow Hyson, Soumee, 
unpicked bulk grades. 


eceived from Darjeeling, 
Samples were drawn from the grades 


Dust, Twanky, gunpowder, picked and 


(3) Stalky Tea 


Under the name of Stalky Tea, 64 samples were received from Assam, 
Dooars and Dehra Dun either through the Estates or through various 
brokers at Calcutta. The samples were received under designations such 
as red leaf, black stick, green tea stick, green yellow leaf, etc. 


Standard methods of analyses were followed, details of which were 
given in Appendix II of the Scientific Publication Series No. 2. Data were 
collected for moisture, total ash, water-soluble ash, acid-insoluble ash, 
alkalinity of ash, total nitrogen, petroleum ether extract, caffeine, tannins, 
sugars and water extract. The values are expressed on dry weight basis. The 
results of Black Tea samples are given in Table I (a)-I (g), of Green Tea in Table 
VII and of Stalky Tea in Table VIII. Maximum, minimum and average values 
of different grades are given in Table II. A summary of seasonal and grade 
variations in the composition of Black Tea is given in Tables III and IV. 
A consolidated summary of data on the chemical composition of Black Tea 
from North and South India are given in Table V; spread of values is given 
in Table VI. Seasonal variations in insoluble ash, alkalinity of ash, total 
solids, crude fibre, caffeine and tannins in different grades of Tea are shown in 
Figures VII-XII and the spread of values in Figures I to VI. 


IV. Results and Discussion 
(1) Black Tea 


(1) Moisture :—A wide variation in moisture from 4 to 10:2% was 
observed in the samples examined. Nearly 75 per cent of the samples gave 
values between 4 and 8%. (Most of the samples were received in aluminium 
sample containers). It is likely that the keeping quality of processed Tea 
is affected by moisture content and as such it is desirable to exercise control 
over moisture in Tea. It has been reported that the enzymes are still active 
after firing (Tocklai Experimental Station, Annual Report 1954,47) and it will 
be interesting to study the effect of moisture on the activity of the enzymes 
and thereby on the quality of Tea during storage. 


(2) Total ash :—The ash content falls within the range 5 to 8%. 


(3) Water soluble ash :—Only 6-8 per cent of the samples gave 
values below 50%. The overall average for the North Indian Black Tea 
was 60:2°% as compared to the corresponding figure 57-72% for South 


Indian Black Tea. 


Nearly 92:5 per cent of the samples gave values above 50% ne 
soluble ash (Fig. IV). The present limit of 40% thus ths i e ra zs 
low and a limit of not less than 50% seems to be aeLap since the Sues 
average for both North and South Indian Tea was 58-68% (Our oes 
tions have been further supported by the results obtained by Sen Gupta et al. 
J. & Proc. Inst. of Chemists, 1958, 30, 142). Except small pekoe and 
broken grades, the soluble ash was lower than the overall average in the 


months of April and December (Fig. VII). 


(4) Alkalinity of Soluble Ash :—The alkalinity values of 7-5 ‘per 
cent. of samples were found to be above 2% as K,O, the present limit 


fixed by law (Fig. DL. 


The Broken Tea samples showed higher values (1-85) as compared 
to the overall average of 1:65%. Except Broken Tea, all other grades gave 
low figures for alkalinity in the month of April (Fig. XI). 


(5) Acid insoluble ash :—The overall average for North Indian 
samples was 0:-41% as compared to 0:42% for South Indian Tea. In 
general it was observed that the North Indian samples were found to be less 
contaminated with extraneous silica, probably indicating greater care taken 
in processing of Tea in the factories. 93-5 per cent. of the samples gave 
values below 1%. 


There is a strong case for reducing the existing limit of 1% for acid 
insoluble ash to a limit near 0-6°%. It is advisable to point out that the pro- 
cessor should improve the processing conditions in the factory so that the 
incidental incorporation of extraneous silica is avoided. 


(6) Water Extract :—Almost all the Samples gave water extract 
not less than 35% (Fig. II). 61 per cent. of the North Indian samples gave 
values between 40 and 44% as compared to 44-5 per cent. of samples from 
South India. Water extract varied in the range, 35 to 47:5%. 


In the case of large pekoe, small pekoe, B. O. P. and broken grades, 


the average value of water extract was maximum during April (40-54 to 
43-28%) (Fig. [X). 


(7) Crude Fibre :—Only 5:2 per cent. of the Samples gave higher 
values (over 15°) for crude fibre. A majority of the samples (89-9°%) gave 
values between 10 and 14%. (Fig. III). The fibre values were high during 
December and low during April (Fig. X). The broken grade Samples gave 
an average value of 14-11% as compared to the overall average of 11-83%. 
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(8) Caffeine :—The overall average was 3:8 %: The values were 
higher in April and low in December samples (Fig. VIII). It was observed 
that the North Indian Tea showed higher values for caffeine (38%) as 
compared to 3-3% in the case of South Indian Tea. 26-3 per cent. and 17 
per cent. of North Indian samples gave values between 4 to 4-4 % and 4.5% and 
above respectively. No sample gave value less than 2:3 Y the range being 
2:5 to 55%. Spread of values for North Indian samples is shown in Fig. V. 


No limit has been prescribed for this constituent in the Prevention 
of Food Adulteration Act and since caffeine is one of the specific and impor- 


tant constituent in Tea, it is desirable to specify a limit of not less than 2s 
in Tea. 


(9) Tannins :—The overall average was 12-6% and the values were 
high in April as in the case of caffeine (Fig. XII). Only 1-1 per cent. of the 
samples analysed gave values below 9:0% (Fig. VI). This is an equally 
important constituent like caffeine and a limit of not less than 9-:0% should 
be specified for tannins in Tea. 


So far attempts have been made to incorporate only minimum stan- 
dards in the specification for Tea and no attempt has been made to include 
terms which will have direct bearing on quality. At the present time, we 
do not have adequate interpretation of the terminology used by the Tea 
Taster and therefore no provision for organoleptic examination of Tea has 
been made in the specifications. This naturally gives scope for disregarding 
quality aspects and for merely conforming to the minimum standards under 
which even some Stalky Tea could easily pass. 


(2) Green Tea 


Except in the case of tannin content which is higher in green Tea 
(17-45 °%) as compared to Black Tea (12-92%), the limits for other constituent 
are nearly the same as for Black Tea. 


(3) Stalky Tea 


Nearly 9-4 per cent. of the Stalky Tea samples gave values below 35% 
for water extract. 26:6 per cent. of the samples gave values below 25, 
for caffeine and 23 per cent. gave values below 8% for tannins. 51-6 per 
cent. of the samples gave values above 15% for crude fibre. It is thus seen 
that many samples of Stalky Tea having crude fibre within the limit of 15% 
can meet the present specification of Tea. It will be a practical problem 
to exclude them as non-Tea unless special provision is made to exclude them 
from sale as Tea. 


V. Summary 
(1) The analytical data on the chemical composition of 392 samples 
of Black Tea, 58 samples of Green Tea and 64 of Stalky Tea from North 
India are presented. 
(2) Seasonal and grade variations in chemical composition of Tea 
have been described. 
(3) Suitable specifications for Indian Tea have been suggested. 


(4) Need for correlating data on chemical composition with cup 
test reports and quality of Tea has been emphasized. 
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TABLE III 


SEASONAL AND GRADE VARIATIONS IN SOME 
ANALYTICAL DATA OF BLACK TEA 


No. of Water Crude Wate Ikalini 
Grade , Quarter samples Extract Tannins Caffeine Fibre sol, ash agi 
/o ?o Pa Vo FA 0) 9 
total 
ash 
a_i sees 
April 3 40.54 10:96 3°66 10:77. 53-17 1:54 
LARGE Aug. We 39-58 12:28 3°77 13:02 61-20 1-83 
PEKOE Dec. 6 37:79 10°84 3-22 13:96 58-57 1:78 
Average a, 16 39-10 11:77 3:44 12-81 Lyre: 1:70 
April 18 43-28 13-3] 4-20 12°53 62-43 1:68 
SMALL Aug. 22 39-44 12-05 3-68 12°50 65-19 1:96 
PEKOE Dec. 19 39-67 12:25 3:17 13-18 60°51 1:79 
Average .. 59 4088-12-22 3-68 1260 6214 1-75 
BROKEN April 15 = 41-88 13-61 4:32 10:89 58-43 1:62 
ORANGE Aug. 23 40°84 12:74 4:05 11:96 62:42 1:67 
PEKOE Dec. 21 39-69 12-73 3°36 12:28 60:79 1:81 
Average... 59 40-72 13-01 890 11:80 6077. 1-71 
April 35 40°63 13-39 4:29 11:54 58-73 1:65 
FANNINGS Aug. 38 41-87 12:16 4-07 11:39 62:69 1-72 
Dec. 42 39-22 11-85 3°22 12-67 59-43 1:74 
Average si 115 40:47 12:55 3°82 11:93 60-20 1:69 
April 16 39:48 14-45 4-32 9:97 54-86 1-57 
DUST. I Aug. 17 41-16 12-74 4:16 10°37 62:46 1:67 
Dec. 20 39-94 12:54 3:54 10-91 57:15 1:74 
Average 53 40-19 13-18 3:98 10-46 58-16 1:65 
April 20 8 41:46 13-66 4:37 10:24 56:92 1-47 
DUST II Aug. 18 41-95 12-48 402 10°71 59-32 1-55 
Dec. 24 39°56 12:40 3-42 11:50 55-56 1-67 
Average “ie 62 40-86 12-83 3-90 10:87 57:09 1-57 
April 8 42:34 12:29 3:95 13-32 65-28 1-86 
BROKEN Aug. 10 39-71 10:94 3-39 13-42 63:97 1:81 
TEA Dec. 10 39-64 11-53 2:97 15-42 63:87 1:89 
Average ‘7 28 40:42 11-54 3-40 14-11 64°31 1:85 
Average of 
all the samples 
in all grades 392 40-49 12°61 3:80 11:83 60:24 1:67 
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APPENDIX I 


LIST OF TEA ESTATES IN NORTH INDIA AND THE NUMBER OF SAMPLES 
RECEIVED FOR ANALYSIS 


Sl. Type of April-May August Nov.-Dec 
No. Region Name of the Estate manufac- 1956-1957 1956-1957 1956-1957 
ture 
! Balijan CTC — 4 = ht og 
Z Jamirah Cc — § — §5 aS 
3 Kanu i aed. = 4 NF 
4 Melong Cc ees es ae 
5 Diffloo C — (9S Be 5) WS ig 
6 ASSAM Salonah Cc et Ee oe 
7 Dhulapadung TC — 5 es oak 
8 Tinkharia & =i Srote |S ieee ee 
9 Cinnamara 4-— 5 — r ae 
10 Jaijuri se Ce yess a 
11 Borjuli es tend a hae 
12 Larsingh & rund as aa 
13 Dholai Leggcut — 4 — 2 — 4 
14 CACHAR Koomber 3 — 3— 6 i— 
15 Borokai 4 — —_—_ — 8 — 
16 Longai 5 — —_- — —_—_ — 
17 Rydak Cc — 4 — § — § 
18 Hassimarah € —_- — —_-_ — — 1 
19 Kalchini G — § — § — 5§ 
20 Lakhipara Leggcut — 3 — 3 — 3 
21 Chengmari Leggcut — § — § — 5 
22 DOOARS Leesh River Leggcut — 4 — § — 5 
23 Banarhat Cc — 4 — 4 — 4 
24 Ramjhora — 3 — 4 — 4 
2 Ghatia 3 — 3 — 3 — 
26 Baradighi 5 — 5 — 5 — 
34 | Central Dooars 5 — 6 — 10 — 
28 Kadambini —-—- — 8 _ — 
29 TERAI Tirrihannah c —- 4 — 4 — 4 
30 Namring G — 4 — ™ at aa 
31 DARJEELING  Selimbong C a aa 5 mK ae 
32 Tukvar Cc sal em Te es 
33 Poobong oe ae ec ae 
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Fig. I. SPREAD OF ALKALINITY OF SOLUBLE ASH IN TEA SAMPLES 
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Fig. U SPREAD OF TOTAL SOLUBLE SOLIDS IN TEA SAMPLES 
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